THE LATE NIAGARAN STRATA OF WEST TENNESSEE.

By WirLLiam K. Pare,
Of Lebanon, Kentucky.

and

Ray S. BASsLER,
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Probably nowhere in America is a more complete and better
exposed section of Niagaran strata than that shown along the Paleo-
zoic geanticline of West Tennessee. This section is well exposed
along the Tennessee River and its tributaries, but the many fine
fossils that have made this elassic ground for the paleontologist have
come almost entirely from the conspicuous white-capped, rounded
hills or “glades ™ scattered through portions of Decatur, Perry,
Wayne, and Iardin counties. .\ portion of this Niagaran section
contains rather thick beds of white clays and clayey hmestones,
which weather into soils unfavorable to the growth of much vegeta-
tion. Therefore. when these particular strata happen to occupy the
top of the hills or are exposed along their slopes, spaces almost
entirely barren of vegetation occur in otherwise well-wooded areas,
and because of their white clayey soil, such bare spots or glades, as
they are locally known, are visible for considerable distances. The
strata whose Jisintegration primarily gave rise to these spots are
usually very fossiliferous. In process of erosion the fossils ave left
behind. so that in the conrse of time most of the glades become ideal
collecting grounds. Indeed. fossils are sometimes so abundant on
the glades that specimens can be shoveled up literally by the bushel
measure.

Despite the fine fossils and good sections afforded by the area.
comparatively little has been done on its paleontology, and but one
writer has published on its stratigraphy in any detail. The present
contribution is based npon several short seasons of studv and collect-
ing by Mr. Pate. and upon a joint study of the rocks by both authors
during two weeks of the summer of 1907. Much of the senior

PRrROCEEDINGS U. S. NATIONAL MuseuM, VoL. XXXIV—No. 1621. o
7



408 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXIV.

author’s time was devoted to collecting the echinoderm fauna of the
arca for Mr. FFrank Springer, but, in tracing the varions crinoid
horizons, an exceptional opportunity was afforded to study the
stratigraphy in detail. This collecting resulted in the addition of
many new species to the alveady considerable erinoid fanna and in
the discovery of material affording new data concerning the
described forms. These crinoids are at present being stadied by Mr.
Springer. who expects to publisly a special monograph upon them in
the near future.  DBesides the study of the stratigraphy with Mr.
Pate, the junior author paid particular attention to the collection of
the other classes of fossils. so. by a combination of efforts, it is
hoped to add something to the knowledge of the region. Practically
all of the echinoderms found on these various trips are a part of the
Springer colleetion, while all of the remaining specimens belong to
the U. S. National Museum.

In 1847, Roemer visited this glade region and spent about five
weeks collecting the fauma. The country was then very sparsely
settled, and his efforts were, of necessity probably, confined to De-
catur County, in the vicinity of Dixon Spring and Brownsport Land-
ing. where he could secure hving acconmodations.  Practically all
the species which in 1860 were described by him in * Die Silurische
Fauna des Westlichen Tennessee ™ were collected on the glades of the
locality mentioned.  Since Roemer’s species have been procured from
the same sections and localities by subsequent collectors, there is
now no doubt regarding their geologic position. Troost, Satford,
Worthen, Wachsmuth, Rominger, and other paleontologists collected
on the glades rvepeatedly. but, aside from the publication of a new
species now and then, nothing further has been done upon the
paleontology.

The first acconnt of the stratigraphy of these Silurian rocks was
given by Professor Satford in 18617 and later in his Geology of Ten-
nessee, in 1869, where the Niagaran rocks arve subdivided into two
nearly equal portions. cach about 100 feet thick, a lower or variegated
bed and an upper or sponge-bearing bed. The general section pre-
rented by Professor Safford, taken from the type locality at Clifton,
15 as follows:

(2) Menisens timestone.
(b) Sponge-hearing bed:; gray, crinoidal, and argillaceous lime-
stones, many of them glade-forming, highly fossiliferous,
containing sparsely thin layers of chert___________________ 00 feet.
() Variegated bed; gray, red, and mottled limestones, inter-
stratified; many layers argillaceous; Orthocerata abundant
in its lower part. Clifton is located in part upon it_______ 96 feet.

Intire thickness of the formation____________________ 186 feet.

2Amer. Jour. Sci. (2), XXXI, pp. 206, 207.
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The name Meniscus limestone is misleading, since the characteriz-
ing sponge, dAstrwospongia meniscus, is found only in the upper or
sponge-bearing bed. In 1876 this name was changed to the Clifton
limestone by Safford and Killebrew in their Elementary Geology of
Tennessee.

In 1903, Dr. A. I'. Foerste @ published his valuable paper ¢ Silurian
and Devonian Limestones of Western Tennessee,” by far the mosi
mmportant contribution to this subjeet. Doctor Foerste’s studies led
i to recognize in Satford’s Variegated beds the Clinton, Osgood.
Laurel, and Waldron formations of the western flank of the Cincin-
nati geanticline, and at the top of this division two new formations.
the Lego limestones and Dixon beds. To Safford’s upper member,
or sponge-bearing bed, as exposed at Clifton and Brownsport Fur-
nace, FFoerste applied the new name Brownsport. Other new names,
the Maddox limestone of early Niagaran age, the Glenkirk lHmestone
for a combination of the Laurel, Waldron, and Lego, when these
could not be separated, and the Gant bed for an arenaceous limestone
phase of a part of these late Niagaran rocks, were instituted. Doc-
tor Foerste's article contains mmneh valunable information, but his
arrangements of facts, particularly in the description of sections, is
such that it is diflicult to assemble his evidence. We are in accord
with most of Foerste’s work on the lower portion of the Niagaran,
and our efforts in this paper are to present a detailed account of the
late Niagaran, with particular reference to the Brownsport divi-
sion. We have made free use of Doctor Foerste’s work and wish to
acknowledge our indebtedness to his publication.

A study of the stratigraphy of this general area has shown numer-
ous unconformities in strata which are essentially horizontal. The
geologic range is from the lowest Trenton to the Mississippian, but
the main geologic divisions are seldom conformable. The lowest
Trenton is succeeded by the uppermost Cincinnatian strata; the
Niagaran rocks are followed by Helderbergian strata of New Scot-
land age, and even in these larger divisions unconformities are noted
between their individual menibers,

Such minor unconformities are indicated in the table of sections
on page 428. Tt may also be noted that, so far as observed. no single
locality affords a complete and continuous section of all the Niagaran
strata known to occur in the area. IFor example, at the type-locality.
Clifton, in Wayne County, a considerable portion of the late Niag-
aran is wanting; even at Decaturville, where probably the most com-
plete section of the entire area may be seen, several members arve
missing. It is. therefore, only by comparing section after section
that the complete succession may be determined. The composite
section offered on a subsequent page was thus compiled.

a Journal of Geology, XI, pp. 554-T15,
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As noted before, our attention was directed more particularly to
the Brownsport bed and succeeding strata, or, in general terms, the
late Niagaran rocks.  These strata have furnished by far the most
of the fossils from the glade region. and reference by most authors
to the Niagaran fauna of Western Tennessee is not to the Clifton
limestone as a whole, but to this particular division. Careful col-
lecting and detailed stratigraphic work has convinced us that the
post-Dixon strata of Niagaran age, instead of being a bed of hetero-
geneous clayey shale and limestone, referable to only one formation,
the Brownsport, contains at least four divisions well marked faunally
and lithologically, and interesting furthermore because of their un-
conformable development.  Accepting the term  DBrownsport and
defining it as a group, we would propose in addition the following
new formations: Beech River, Bob, Lobelville, and Decatur. The
several classifications proposed for these rocks may then be tabulated

as follows:

Niagaran strata of West Tennessee.

| [
| Satford, 1564, 1 Foerste, 1903. Pate and Bassler, 1908.

Decutur.
1 i Coral zone,
| Gant. Lobelville.
| = Bryozouan zone.
3 E Conchidium zone.
S é_ Bob. Dictyonella zone.
o £
E Sponge bearing bed. 'g Uncinulus zone.
< = Eucalyptocrinus zone
| 1 Q .
g Brownsport. Beech River. JTroostocrinns zone.
5
e | Coccocrinus zone.
‘:‘P Menis- i S
z, cns.
Dixon. [ Dixon.
| Lego. | Lego.
| Waldron.;Glenkirk. Waldron.
Variegated bed. Laurel. Laurel.
Osgood. Osgood.
) ‘L' L\I:uld()\’. 8 .g
Clinton. | Clinton.

|

SECTIONS.

In order to show the character and occurrence of these divisions,
we liave thought it best to first give detailed sections at (1) the type
locality of the Clifton limestone, (2) at Brownsport Furnace, whence
the Brownsport group derives its nawme, (3) at Deeaturville. and
(4) at several other localities where variation from these more com-
plete sections have been noted.  The individual formations of the
late. Niagaran are then discussed, followed by onr interpretation
of the complete section of the area. constructed from the various
localities studied.  Finally the occurrence of the same faunas in areas
other than West Tennessee, is noted.
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CLIFTON, TENNESSEE.

The section at Clifton is well exposed along the river bank, the low-
est beds being shown north and south of the old cement milly where a
fault brings the Middle Ordovician Hermitage limestone in contact
with the Dixon. Proceeding southward from this point, the Dixon
and overlying formations are well exposed; northward along the river
bank and then along the slope of the hill back of Clifton, the entire
section can be made out m more or less detail. The Waldron, with
its typical fauna, is well shown along the river bank about one-fourth
of a mile south of the cement mill and also in the town of Clifton
itself.  The following section is a combination of these several ex-
posures. In this, as well as in the following sections, the strata arve
arranged under the formations and subdivisions recognized by us,
and described more in detail on succeeding pages.

Neetion at Ctifton, Wayne County, Tennessee,
Gravel beds.
Silurian (Niagaran).

10. Beech River formation. Feet.
¢. Eucalyptocrinus zone, Dark blue shales with many cherty
layers., IFossils abundant-_  ______ ________ ____ 363

b, Troostocrinus zone.  Blue shales and limestones holding
Troostocrinus and associated fossils and arranged as
follows :

5. Limestone layer ____________ B __ e 1
4. Blue shale______ 13
3. Compact limestone___ . ___ 32
2. Blue shale - 1S
1. Compacet limestone in layers varying from 1 to 6
inches in thickness - ____ &

a. Coceocrinus zone :
5. Blue shales with thin beds of nodular cherty

b
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Blue shules with four or more well defined chert

bands 1 to 2 inches thick____________ _______ 3
3. Blue shales free from ehert, irregularly developed_  0O-
2, Grayish white crinotdal limestone with a purplish

tinge when freshly broken___________________ 63
1. Blue shales weathering white npon exposure_____ 2

9. Dixon formation.
Red shales and clayey limestounes with occasional layers of
white argillaceous limestones.  Fistulipora hewisplierica
rather abundant . ___________ 44
8. Lego limestoue,
b. Compaet gray limestone with layers of reddish, more
argillaceous vock o 143
. Compact, white, massive limestone ___ 313
7. Waldron sbale.
White indurated clay and white argillaceons limestones
with the typieal Waldron fauna, among the species heing
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IFeet.
Fucdalyptocrinus magnus, H. clrodi, Stephanocrinus gemmi-
formis, Dictyonclla reticulata, leristina aaria, Iomoo-
spira crear, Nuclcospira pisiformis, Anastrophia internas-
cens, Leptana rhomboidalis, Rhipidomella  hybrida, Cal-

6. Launrel limestone. ;
Massive, reddish ponrple argillaceous and suberystalline lime-
stome 25
5. Osgood limestone.
Thin-bedded reddish argillaceons limestone holding Stephano-

crinus osygoodensis and typical Caryocrinus ornatus_______ 14
4. ¢ Clinton ™ formation.®
White to light brown crystalline fossiliferons limestone with

creenish brown chert. This layer has yielded the follow-

ing fossils: Leptena rhomboidalis, Daltmanella clegantula,

Platystroplia daytonensis, Ovthis flabellites. Cyclonema day-

tonensis, IHanus daytonensis, Catymene rogdesi, Cyrtoceras

sttbeom presswm, Favosites favosus, F. niagarensis, and Haly-

sites eatewdates - 1

Ordovician (Cineinnatian).
S0 Pernvale (Richmond) formation.

b Bluish shales with Rhynchiotrema capar, Dinorthis sub-

quadrata, D. proarite, and  Rhombotrypa  quadrata,
Mannie clay of Foerste____ _____ _ ___ _____ _____ 153
. Coarse-grained, cross-hedded,  light-colored  phosphatice
limestone with Rhynchotrema eapar and Strophomena
planodorsata.  Leipers Hmestone?__ 19
2. Arnheim (* Warren ) formation.

Coarsely crystalline phosphatic limestone weathering into
abundant chert fragments. Dinorthis retrorsa, Leptena
rliomboidalis, and Rhyncholrema dentatum var., are the
most abundant brachiopods, while several species of bryo-

70 are sometimes so numerons as to fill the entire layer.
The lTowest layer of this formation is of dark-colored con-
clomeratic material made up of the casts of Cycloras,
and containing large and small fragments of the underly-
ing llermitage limestone_______________________________ 0-3
Ordovician (Mohawkian).
1. Hermitage ¢ Raltillo ™) formation.

Bluish-gray, compaet argillaceous limestone layers two to

five feet thick, alternating with blue shales of equal thick-

RROWNSPORT FURNACE, TENNESSEE.

In the vicinity of Browunsport Furnace two well-marked glades ex-
pose a fine section of the various beds belonging to the Beech River,
Bob. and Lobelville formations. The red limestones and shales of the
Dixon may be seen at the base of the southern glade, while the young-
est Paleozoic rocks of the section—the Devonian black shale—were
exposed in the hillside northwest of the furnace.

¢ This name is provisionally employed for the western rocks referred to the
Clinton by Foerste and others, '
b Foerste, not Leipers formation, Hayes and Ulrich.
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Neetion at Brownsport Furnace, Decatur County, Teanessee.,

Gravel beds.
Devonian. Feet.
Chattanooga shale (exposed along hillside northwest of furnace)__ —
Sihurian.
3. Lobelville formation,
Coral zone,  Yellow clays and argillaceous limestones hold-
ing an abundant coral fauna. Contiains numerons speci-
mens of several species each of Pavosites, Heliolites, Clado-
pord, Cystiphyllion, Aleeolites, and Thecia, and Amplerus

shuwmardi . ____________ B g it L 20
2. Bob formation.
. Somewhat massive argillaceous limestone with few fossils 15

c. Blue clay and shales with many brachiopods.  Meristina
Smavia-remert,  Diclyonelle  gibbosa,  Gypidula  rewert,
Merviste tennesscensis, Uncinulus tennessecnsis, and Wil-
sonie saffordi, and a small form of Alrypa reticularis

niagurensis particularly abundant_____ 17
b. Thin yellow argillaceous limestone alternating with shale_ 4
a, Gray, rather massive limestone containing Iarge examples

of Uncinulus stricklandi_________ __ e SN 4

1. Beech River formation.

¢, Bucalyptoerinus zone ________ -~ 10
b, Troostoerinus zone_________ - - A S 24
a. Coceocrinus zone__________ R . o 15

Dixon formatton.
Red argillaccous limestanes and shales, exposed at base of south-
ern glade______ el -

DECATURYVILLE, TENNESSEE.

The following section is exposed within a radius of 1 mile of De-
caturville, and althongh exposures are numerous, the section as a
whole can be observed at 1o particnlar place.  The lower part of the
section is brought np by an immense uplift just east of Decaturville.
while the upper formations may be found on the lugher land about
the town. At Decaturville it=elf the Decatur limestone is represented
by bowlders only. hut at Tuck’s Mill, 1 mile north of the town, 70
feet of this limestone is present, and. furthermore, its unconformable
position npon the Eucalyptocrinus zone of the Beech River formation
is excellently shown. At this point. blasting by Mr. Pate i the
upper part of the Eucalyptocrinus zone resulted in a large erinoid
fauna.

General seclion in the vicinity of Deeatwrrille, Decatur County, Tennessee.

Gravel beds.

Devonian. Ileet.
Chattanooga shale _______ X . . ~0-10

Hardin sandstone___ . = :
Camden chert _____ o 44
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Linden formation. Feet.
Dnish shales with bryozoa_ . ____________ 3
Residual limestone bowlders holding Camarocrinus and Ielder-

bergian brachiopods __ I . =S = D
Nilurian.
Decatur limestone.  Massive, white crinoidal limestone becoming
yellow and shaly at the top______ o _____ 70

Beech River formation.
Fucalyptoerinus zone., Bluish shales becoming yellow toward
the top_ 20
Troostocrinus  zone.  Possilferous shales  varying trom blue
through yellow to white in order, with a limestone band in the

widdle pavto - ____ 24
Coceocrinus zone.  Shaly limestone in the upper part and whitish
limestone easily disintegrating into clay in the lower__________ 26
Dixon formation. Purplish shales in lower part and red erinoidat
limestone in upper—_______ o ____ 35
Lego limestone,  Grayish limestone with a few red layers__________ 30

Waldron shale.  Purplish shales with an intermediate layer of white
limestone.  Miwmulus waldronensis and other Waldron fossils noted._

Laurel limestone.  Pale purple, massive limestone__________________ 25

Osgood limestone.  Massive white crinoidal limestone with a tend- i
ency to form eliffs when favorably exposed_______________________ 10

Ordovician.

Arnheim  (* Warren ) formation. Coarsely crystalline phosphatic
lmestone _ 2

Hermitage ¢ Saltillo ™) formation. Argillaceous limestone and shale
with usual Lower Trenton fossils. This, the lowest rock of the
vicinity, is exposed for a distance of a wile along Rushing (‘reek
east of Decaturville___________ e g e D o0

LADY'S BLUFF, PERRY COUNTY, TENNESSEE.

This in one of the highest and most beantiful blutts along the Ten-
nessee River, and furnishes an excellent section of the Niagaran and
Helderbergian rocks, Lady’s Bhul is on the east side of the Ten-
nessee River, 1 mile below Mousetail and just below the mouth of
Lick Creek. m Perry County. In this seetion, which follows, the
absence of the coral beds normally preceding the Decatur limestone
is noteworthy.

Neetion at Lady's Bluff, Perry County, Tenuessce,

Gravel heds.
Devonian,

Linden (Helderbergian) formation. Feet.

b, Shales with nmnerons bryozoa and brachiopods__ 3

a. Massive erinoidal limestone with Cawmarocrivus__ 4
Silurian,

Decatur limestone. Massive crinoidal limestone, gray, magnesian in
upper part and more yellow in lower portion_________ N . 63
Lobelville formation.
Coral zone wanting,
Bryozoan zone,
Light Dlue soft shale

19
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eet.
Blue shale with bryozoa and a few covals______________ . 1
Purple shale and argilliceous limestone, ('Ulllv:lillill;; niany
bryozon and o few corals. o ________ 17
Bob formation.
Conchidimm zone, Nodular, cherty, crinoidal blue and gray lime-
stone with Conchidium in upper part especially.  Other fossils
few __________ oSS o S - . 15
Dictyonella zone. Blue shales with rather numerous hrachiopods 5
Uncinulus zone.  Grayish, clitf forming limestone breaking into
large bloeks_ o ____.. 16
Beech River formation.
LKucalyptoerinus zone,  Blue and yellow shales with Fucalypto-
crinus and other characteristic fossils. At one point in the near
vicinity this bed has thickened to 40 feet___ 20

Troostocrinus zone,  Yellow shales and thin white limestone_____ 24
Cocceoerinus zone. Only topmost layer exposed —

MOUSETAIL, PERRY COUNTY, TENNESSEE.

The local variability of the beds comprised in the late Niagaran
is brought out in a comparison of the Lady’s Blufl section and that
at Mousetail, 1 mile south. The absence of the Bob formation m
the Mousetail section is particnlarly noteworthy.

Section at Mousetail, Pevry County, Tennessce,

Decatur limestone. Feet.
Massive gray and white coarsely crystalline limestone with few fossils_. | S

Lobelville formation.

b. Coral zone. Yellowish clays and thin limestones with numerous

speciniens of Fuavosites, Heliolites, and other corals____________ S
a. Bryozoan zone. Soft shales holding many bryozoa and a few corals
of the genera Favosites and Heliolites.
Bluish white shales_ 2
Purplish shales ____ n
Beech River formation.
c. Eucalyptocrinus zone. Yellowish shales with erinoids and other
fossils characteristic of thisehorizon__ 27
b. Troostocrimmus zone. Thin limestone and shales with 7. rein-
waerdti, ete—___ _______ e 45
@, Coceocrinus zZone_ o 15

Dixon formation.
Red shales. Top only exposed_____ L —

In the remaining sections studied by us the differences in lithology
and in fauna were so slight that it was deenied best to arrange these
in tabular form. In this table the bottom and top of each section is
indicated by the lowest and uppermost figures. or . while blank
spaces within these limits show the absence of formations.  The
various thicknesses are given in feet when accurately determined,
but by X when only noted.
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POST-DIXON FORMATIONS,

Along the western flank of the Cincinnati axis the Silurian rocks
following the Waldron shale are known as the Louisville limestone.
In West Tennessee the same interval is occupied by several Timestone
and shale formations which have been named by Foerste, in ascend-
ing order, the Lego limestone, Dixon bed. Brownsport bed, and Gant
bed.  The Brownsport and Gant beds are the special subjects of this
paper.

The term Brownsport was loosely defined.  In fact. the name could
hardly be considered as defined at all, since practically the only de-
seription of these strata given by the author of the name is to the
effect that the name Brownsport bed is applied to the vichly fossil-
iferous section overlying the Dixon red clay and containing the faina
studied by Roemer during his visit to Decatur County, Tennessee.
In this sense the name would have reference mainly to the crinoid,
brachiopod, and coral beds, so conspicuously shown in the section at
Brownsport Furnace.  Apparently the name was instituted only for
convenience of reference. and not as a formational name. In the
same article (p. 576) rocks now known to be equivalent to the brachi-
opod beds of the Brownsport Ifurnace section are named the Gant
bed. The recognition of either or both of these names as formations
15 thus made questionable. and we were in doubt whether (1) to ap-
ply the name Brownsport as a group term to the post-Dixon Niag-
aran strata as exposed at Brownsport Furnace, (2) to extend the term
s0 as to include all the Niagaran rocks following the Dixon, or (3) to
restrict and redefine the formation entirely. After a consideration
of all the seetions. the first course scemed the wisest.

In the post-Dixon Niagaran interval four well-marked divisions
can, we helieve, be recognized. The lowest is a series of rather
widely distributed, very fossiliferous white clays and thin-bedded
limestones furnishing most of the crinoids atlorded by the glades;
argillaceons limestones and shales, quite similar lithologically to the
Dixon but of more local distribution, succeed these white strata, and
arve overlaid in turn by blue shales bearing great numbers of brachio-
pods: just above the brachiopod beds are blue shales and cherty lime-
stones in which the great coral fauna o well developed at Louisville,
Kentucky, is likewise abundantly represented. In exposures of these
strata in Tennessee the corals are sometimes so numerous that the
ground is entirely hidden by the specimens. These three formations
constitute the Brownsport group as here recognized. IFinally. the
Niagaran of West Tennessee is closed by a massive white. coarsely
cerystalline limestone. 70 or more feet thick, which seems to be of con-
siderable extent, especially in the northern half of the area.
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BEECH RIVER FORMATION.

As indicated previonsly, the lowest beds of the Brownsport gronp
furnish most of the erinoids of the late Niagaran of West Tennes-
sec. To this formation the name Beech River is applied from the
conspicuons exposures along Beech River in Decatar County. The
weathering of these beds gives rise to the most conspicuous of the
West Tennessee glades. Their strata are almost exclusively fine
shales of a gray. yvellow, or bluish color. hnt weathering into a white
clay.  These shales are generally present where their proper place in
the section 15 exposed: indeed, they form the most widely spread di-
vision of the late Niagaran. Their fauna is alzo the best known of
any of the Niagaran divisions, probably because most of the well-
known crinoids and blastoids from West Tennessee are derived from
them.  Coccocriins bacca, Troostocrinns reiwardti, and Eucalypto-
crinus wedlliganae are particularly abundant. and each was found to
be characteristic of a certain zone. Numerous outerops of these
shales may be zeen in the general arvea between Perrvville and Clifton,
but particularly fine exposnres arve found at Brownsport Furnace,
thenee northward to Perryville. and at numerous localities along
Beech River. The Brownsport Furnace section has been given on a
preceding page: the sections along Beech River are essentially the
same, but the best exposed and most elearly defined section of the
Beech River formation is found at the large glade about 2 miles
south of Perryville.

Nection Lico wiles south of Peveyrille, Decatnr County, Tenuessee,

Decatur limestone.  In large boulders covering formation below________ —
Beeeh River formation.
Euecalyptoerinns zone,

I'ine bluish fossiliferous shales in the lower part and yellow
shales increasing in their yellow color and fossiliferons cha racter
toward the top.  Fuedluptocrinns milligaonae is not uncommon,
while Lampterocrinns tennesseensis, Calliecinus ramifer, FEu-
calyploerinis rentricosis, Marsupiocrinis tennesscensis, and
many other species of the same class are occeasionally found.
Troostocrinus is a rare fossil and the specimens are larger and
more slender than the typical 7. reivacardti of the beds helow_ 20

Troostoerinus zone. .
Yellowish  shales with numerous typical Troostocrinns  rein-

wardti and Caryocrings bulbulins less conmmon___ . ________ 10
Gray, shaly limestone forming a beneh on the glade____________ 1-3
Very fossiliferous, bluish, and whitish shaleg, becoming tinged

with yellow toward the top_ . ________________ 11

Coccoerinus zone,
Rather shaly limestone, much more resisting than shales above
amd below, This lmestone forms a well-marked bench sepa-
rating the Coccocrinus zone below and the Troostocrinus zone
above —__—______ B . 3
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"o
White and gray shaly limestones and shales which rapidly disin- i
'thl'ﬂt(‘ into a white clay upon exposare,  Coceocrinus bicea
found throughont this division but niost abundant near the
middle. 19
Gray, shaly, rather unfossiliferous limestones 5
Hard white limestone with a purplish tinge upon fresh fracture. 1

White or greenish-white clay containing numerous  dwarfed

specimeus of Bilobites, Plectanibonites, Pisocrinus, ete________ 2
Dixon formation. Red and purple shales and shaly lHmestoneo __ —
cAstrwospongia meniscns is a very abundant and characteristic
fossil of the Beech River, although not restricted to this formation.
Specimens of this sponge in the later divisions of the Niagaran are
vave. Spirifer oligoptyclius, Orthis ? fissiplica, Dalmanella arcuaria,
Fistulipora hemispherica, Fenestella acuticosta, Astylomanon cratera
and varieties. Caryomanon inciso-lobatune and C. stellatine-sulcatum,

are likewise abundant and range throughout the three heds.

The three subdivisions of the Beech River formation are, as a rule,
quite similar lithologically and they are instituted mainly becanse of
faunal differences, Mr. Springer’s work upon the Crinoidea will
illustrate this portion of the fauna in detail. The most abundant
erinoid fauna has been found in the npper or Lucalyptoerinns zone,
where Mr. Pate collected ("wllicrinus ramifer, Lanpterocrinus tennes-
seensis, L., new species: Eucalyptocrinus milliganae, . vcentricosis,
Allocrinus typus, and three ov fonr new species; Marsupiocrinus
tennesseensis, M. striatus, Lecanocrinus  pisiformis. Herpetocrinus
gorbyi, Caleeocrinus, two new species: [isocrinus milliganae, P.
gemmiformis. Thalamocrinus ovatus, T. cylindrvicus. Thysanocrinus
milliganae, Sagenocrinus, new species, as well as other undeseribed
forms.

BOB FORMATION,

Just below Bob Landing. along the west bank. the Tennessee River
has exposed a section of red limestone and shales so similar in lith-
ology to the Dixon formation that at first sight one would not hesitate
to so refer them. .\ ecloser investigation of these strata shows that
they overlie the Iucalyptocrinus zone of the Beech River formation,
with its numerous characteristic fossils, and are succeeded by the
brachiopod beds described below as the Dictyonella zone.  Red strata
holding the same position can be traced through the sonthern part
of Decatur County and through ITardin and Wayne counties as far
south as Indian Creek, so that these red rocks are known to occupy
at least this limited area. These strata vary in thickness from 5 or 6
feet in their southern outcrop along Tudian Creek at a bridge about
half way between Olive Hill and the mouth of the creek to 20 feet
or more at Bob. Large examples of ncinulus stricklandi arve quite
common 1n this division, so, for convenience of reference, these strata
may be called the Uncinulus bed or zone.
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Following these red beds are shales and limestones holding an
abundance of brachiopods. A discussion of these strata follows.

In the discussion of the Lower Helderberg rocks, Safford. in his
Geology of Tennessee, described a locality near Exq. A. B. Gant’s
home. on Indian Creck, in Wayne County. 14 miles from Waynes-
boro and 22 from Savannah, where a bed of limestone, holding a
fauna of more or less mixed character. was presented immediately
below the Black shale and above the Meniscus layers. The section
liere, as given by Professor Satford. is as follows:

Feet.
(4) Black Shale Group, represented by its lowest member—the sandstone-
(3) A layer of gray limestone, containing the fossils of column €, which
AURe e e 10
(2) Npace, rocks not won__. __________________________________________ S
(1) Argillaceous limestone at the foot of the lnl] which may be referable
to the Menisens formation_________________________________ >

The list (column (') mentioned in the section was of brachiopods
about '(lual]\ divided between the Niagaran and * Lower Ielder-
berg ™ species. The bed was. therefore, dppzu‘ontly transitional and
of considerable interest in an area where the Niagaran and IHelder-
bergian were elsewhere unconformable.

Doctor Foerste included this Tocality in his studies and found that
a considerable stratigraphic interval separated layer 3 of Professor
Saftord’s section from the Hardin sandstone (layer 4). He also
proposed that = for purposes of discussion it will be found convenient
to apply the name Gant limestone to the coarse =andy limestone
imder discussion |[layver 3]. and the term Gant bed to the top of
Silurian section. including the Gant limestone at its base.”™ At the
Gant locality he found the ** Gant limestone ™ to contain Spirifer saf-
jordi. Dictyonclla yibbosa. N ucleospira concentrica. Wilsonia saffordi
Unecinulus stricklandi, and Schuchertella (Orthothetes) subplanus.
At other localities in the vieinity the * Gant limestone ™ was found to
coutain Jevistina maria-rocmeri and G ypidola rocmeri, in addition
to the brachiopods already mentioned, and beneath this limestone
were found whitish clays and soft limestone containing sponges,
hrachiopods. aud erinoids characteristic of the Glade exposures of
the Beech River formation.

The following section, which has been compiled from Foerste’s
remarks upon this xubject, is rather characteristic of his * Gant bed
in apparently the only avea where it has hitherto been recognized.

Nection on hillside just northeast of Martin’s mill, Tennessee.

Bob formation. S Feet.
Layer (. Much weathered and poorly exposed limestone with Asty-
lospongia  pracmorsa, Caryomanon stellatim-suleatum. Meristina

maria-roemeri, and Wilsonia saffordi_ . ________ 14
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IYect.
Layer B. Bluish limestone, partly fine grained and partly crinoidal,
with Wilsonia saffordi, Uuncinlus stricklandi, Schuchertelle swb-
planus, Gypiduta rocmeri, Camarvoloccetiia negleeta, Nucleospira
concentrica, and Meristina wavin-rocweri—_______________________ 9
Layer A. Randy * Gant limestone " forming o projecting ledge_ _____ Hi)

Beech River formation.
Whitish clays and soft ®limestone, with sponges, brachiopods, and
erinoids - ______________________ .
Dixon formation. Red shale and shaly limestone,

=
=1

Foerste did not recognize his * Gant bed ™ in any but a small area
along Indian Creck in the vieinity of Martin's mill and the Gant
homestead. We have found limestones and shales, carrying great
numbers of brachiopods of the species histed by Foerste, succeeding
the Beech River formation and extending from a point just south of
Decaturville continuously eastward and southward through the arca
drained by the Tennessee River and Indian Creek. .\t Brownsport
Furnace these brachiopod beds are 25 feet in thickness, and it is
strange that the shmilarity of their fauna to that of the » Gant lime-
stone 7 was not noticed hitherto.  One-half mile below Bob, on the
west bank of the Tennessee River, the red limestones and shales arce
sueceeded by about 42 feet of limestones and shales abounding in
brachiopods. The section here is as follows:

Section ouc-half wile below Bob, Decetur County, Tennessee.

eet.
ILalbelyilks PIal n o T —
Bob formation.
(f) Hard grayish clay at top, soft yellow clay in middle part, and
soft blue clay at the base with brachiopod fauna listed below
({TRKHETP (D) )) s e i e e e 12
(e¢) Hard buft limestone, blue upon fresh exposure _______________ -2
(d) Soft blue clay with brachiopod fauna of bed below____________ 2
(e) Yellow argillaceous limestone layers, two to three inches thiek,
alternating with soft yellow clay. DBrachiopods numerous, (/ypi-
dula rocmeri, Uervistina waria-rocwceri, Nucleospiva conucentrica,
Dietyonclla gibbosa, Uncinulus tennesseensis, and Wilsonia  saf-
fordi, being particularly abundant______________________________ 14
(b) Rather massive white limestone in S to 12 inch cours n-
ciunlus stricklandi not uncommon____ . ____ 10
(@) Red limestones and shales to water's edge. Large Unecinulus
strieklandi quite abundant______ 20)

As noted in the above section, all of these brachiopod bearing strata
are grouped together in the Bob formation, this name being selected
on account of the excellent exposure at Bob Landing, Decatur County.
Tennessee.

The Bob formation is likewise found at a number of points north
of the general area just described, and here the limestone part of the
strata seems better developed. At Lady’s Bluft, 16 feet of limestone

Proc. N. M. vol. xxxiv—08——=28
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and 5 of shale were noted in the section. It 1s possible that the orig-
inal distribution of the formation was equivalent to that of the under-
Iving Beech River, and that erosion preceding the advance of the
sea in which the succeeding formation—the most widespread of all—
was laid down. has removed these strata, partienlarly in the more
northern areas. & .

Although we might have adopted the term * Gant formation ™ for
these Hmestones and shales with an abundant and characteristic brach-
iopod fauna. we came to the conclusion that the name had better not
be emploved. At present there is scarcely any exposure at the original
Gant locality. and in a few years vegetation will have completely
covered the rocks here. The place ix fonnd with great diffienlty,
and, moreover, Gant no longer lives there. The term is not a geo-
craphical one. and. in addition. the entire section 1s not developed
there.  An excellent exposure of these strata occurs about 1 mile
from Swift on the Swallow Bluft road where the shales and lime-
stones hold fine specimens of the brachiopods.  Here the limestone
lavers. usually present at the base of the formation. have disinte-
grated in shaly material and the large Cneinilus stiicklandi noted in
this particular bed occur free.

Typical » Gant ™ limestone and clays ave also well exposed on the
west side of Buftalo River in Perry County. at Beardstown. The
section along the Tennessee River in the vieinity of Bob is by far
the most complete and conspicuous. and it seemed most fitting, as
stated above. to apply this new name to the formation.

The uppermost division of the Bob formation is of nodular, cherty
<limestone or hard shale in which brachiopods of the genus ("on-
clidinm arve the most characteristic fossils.  On the east side of the
Tennessee River this zone. to which we have applied the name Con-
chidium. is well shown in the Lady’s Blufl’ section. while west of the
river good exposures are found at Brownsport Furnace.

LOBELVILLE FORMATION,

The third formation here recognized is characterized paleontolog-
ically by a fauna of corals so abundant in species and specimens that
the identification of the beds i1s attended with little difficulty.  These
corals ave most abiundant in the upper half of the formation, and
wherever their strata are well exposed many fine specimens may be
had.  [lalysites catenulatis, so abundant at Louisville, Kentueky, in
the late Niagaran. is represented in the West Tennessee strata,
with the exception of the Clinton. only at this horizon. The same
occurrence in the late Niagaran only. holds true for almost all of
the following species. likewise very characteristic of the Louisville
coval bed: .Alreolites lowisrillensis, . niagarensis, Amplexus shu-
mardi, Cladopora complanata, C. reticulata, Coenites verticillata,
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Farosites cristatus, IF. cristatus-major, . discus, F'. farosus, I'. lowis-
cillensis, F. wiagarensis, I°. spongilla, Heliolites subtubulata, [1. inter-
stinctus, Plasmopora follis, Calceola tennesseensis, Thecia major, and
L. minor. Short Creek. near Linden, Tennessee, is a famous locality
for these corals, and most of the West Tennessee specimens in paleon-
tological collections were procured here. The strata, however, are
exposed in Perry County from Linden to a point about 2 miles north
of Lobelville, and, as the two faunal divisions which we recognize in
the formation are well shown in the vicinity of the latter place, the
name Lobelville is proposed for this formation. West of the Ten-
pessee River the Lobelville formation is widely distributed, but is not
so continuously exposed. Its presence in the Brownsport Furnace
section has been indicated on a previous page, and other localities
where the formation is well shown, especially in the southern half of
Decatur County, might be named.

Red, purple, and blue shales, holding many bryozoa and a number
of the corals noted above, follow the Conchidinm lmestone of the Bob
formation and are succeeded by the strata in which the coral fauna
is so well developed. These strata, for which we employ the sub-
division Bryozoau zone. seem to be but 9 feet thick in the Mousetail
section. At Lady’s Blufl, where a more detailed section was made
(page 426), a thickness of 22 feet was noted. Peeler’s Pond, a locality
1 mile northwest of Whitfield, in Hickman County, shows a section
of red shales at the bottom ¢losely resembling the Dixon lithologi-
cally, and of blue shales at the top. These red shales are without
doubt not Dixon, but are the bryozoan beds noted at Mousetail and
Webb's Mill. The bryozoa of these beds are mainly of new species.
Several species of Fistulipora and a new Nicholsonella ave particu-
larly abundant. The occurrence of these red strata at the base of the
Lobelville formation, as well as similar red rocks at the same position
in the Bob formation, is believed to be very significant in indicating
previous land conditions.

]

Nection at Peelev's Pond, Hickman Couunty, Tenuessce.

Devoniai. Feet.
Chattauooga black shale_______________________ —
Silurian,
Decatur limestone. »
Massive white limestone_ 6

Lobelville formation.
Coral zone. Shales and thin bedded limestone with an abun-

dance of Favosites, ete—_ __ . 1 ___ 27
Bryozoan zone.
Soft blue shale with many bryozoa and a few corals________ 23
LRed clayey shales, greatly resembling Dixon formation, but
containing characteristic Lobelville bryozoa and corals____ 8+

Bottom not exposed.
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A section very similar to the above is exposed at the Webb or Rise
Mill. just south of Linden. The formations and thicknesses exposed
here are as follows:

Nection at Webb or Rise Mitl, ncar Linden, Tennessce.

Feet.
Devonian.
Chattanooga black shale___ . ___ —
Silurian, )
Decatur limestone 16

Lobelville formation.
Coral zome__ _______ e L ____Bn 40
31V OZOIL ZOlle,
Bhae shales with bryozoa and covals____ — 18
Red clay shales with base not observed_ . 11

A columnar section of this locality was given by Foerste # in which
the basal red shales are referred to the Dixon. In his text this ref-
erence is made doubtful, and he notes that the exposures around
Linden are peculiar in not displaying the great wealth of brachiopods
and sponges characteristic of more southern exposures. If our
studies are correct. these peculiarities are readily explained by the
position of the strata above the brachiopod (Bob) and sponge
(Beech River) beds. To us the most striking feature of this and
other localities near Linden is the great resemblance of the coral beds
to the late Niagaran section at Louisville, Kentucky.

The upper zone of the Lobelville formation is so well charac-
terized by its prolific coral fauna that no difliculty should be experi-
enced in its recognition. The strata are usually whitish shales so
prolific in fossils that their disintegration upon hillsides leaves the
ground fairly covered by the specimens. .\ particularly fine example
of a glade formed by the weathering of these coral beds is the Grave-
vard Glade. 14 miles west of Bob. The section here extends from
probably the top of the Beech River formation to the Decatur lime-
stone occurring in bowlders on the top of the hill, but the corals from
the coral beds have so covered the underlying strata that the succes-
sion could not be determined with accuracy in the time available. The
corals, determined from a preliminary study of the fauna in this
horizon at the Graveyard Glade. are listed below. Lvery one of these
species occurs in the uppermost Niagaran strata at Louisville, Ken-
tucky. and we do not know of a clearer case of equivalent rocks,
judged by faunal evidence.

e Journal of Geology, XI, 1903, p. 578.
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Corals al Graveyard Glade, 1y wiles west of Bob, Tepnessee.,

Theeia major Rominger.

Theeia minor Rominger.

I eliolites interstinetus Linnacus.

[Teliolites subtubulatus MeCoy,

Plasmopora follis Edwards aid [ainie.

Awmiplerus shuwmardi  (LEdwards and
Haime).

Pavosites discus Davis.

Parosites spougille Roniinger.

Favosites favosus Goldfuss.

Farosites nicgarensis 11all.

Favosites  cristatus  Edwards
Haime,

Farvosites eristatus major Davis,

Pavosites lowisrillensis Davis.

Favosites reawstus Hall,

and
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Kridophyllum dividion Davis,
Cladopora reticulata T1all,
Cladopora complanata 1uvis,
Owphyma verrucose Rafinesgue and

Clifford. .
Alreolites niagarensis Rominger.
Alveolites lonisvillensis Davis,
Cystiphylluw niagavcusis (11all).
Cystiphyllww graniliveatnwe Hall
feliophyllum denlilinealune Hall.
fcliophylluvme gemmiferwm Hall,
Heliophylluw vadicule (Rominger).
Halysiles calenuwlatus Linnaeus.
Halysiles werns Davis,
Striatopora huroneasis Rominger.
Cocnites rerticillala Davis,

Rowingeria vannula Davis,

Localities affording good exposures of the coral zone have been
noted in several of the sections already presented, but the Graveyard
Glade. Brownsport Furnace, Peeler’s Pond. Lobelville, and Jacks
Branch. near Linden, are worthy of special mention.

DECATUR FORMATION,

The closing member of the Niagaran in West Tennessee is a mass-
ive, white crinoidal limestone with some magnesian heds, sometimes
reaching a thickness of 70 or more feet. This has been noted in
several sections given on previous pages as the Decatur limestone.
Tu the immediate vicinity of Decaturville this imestone is represented
mainly by residual bowlders. but at Tuck’s Mill, 14 miles north of
Decaturville, the formation is well exposed. The section at the latter
place may be considered as typical for the formation, but its occur-
rence at many places in Decatur County has given rise to the name.
At the bridge crossing Beech River. 1} miles north of Decaturville
on the road to Parsons, the white, coarse-grained Decatur limestone
rests unconformably upon the Eucalyptocrinus beds of the DBeech
River formation, a short distance above the level of the river. The
section continues up the hill back of the mill, and altogether about
70 feet are exposed. Fossils are apparently not abundant. but &/snei-
nnlus stricklandi, Wilsonia saffordi. Paclydictya crassa, Peunirete-
pora sp., and other Niagaran fossils were observed. It will be noted
that all of these fossils have an extended range. <o that the character-
istic fossils of the Decatur limestone can not yet be given. Toward
the top of the Tuck's Mill section this limestone becomes slightly
shaly, and here fossils are found in most abundance.
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Along the river bank one-half mile northeast of Perryville a large
quarry has been opened in the Decatur limestone and a good ex-
posure of the rocks is presented. Foerste quotes Astraospongia
meniscus as oecrying in this quarry immediately beneath the Lin-
den limestone. Careful collecting here shows other Niagaran fossils,
so that there is little doubt of the correctness ot the reference of this
Jimestone to the Decatur.

The section at Lady’s Bluft presents the Decatur limestone so well
that the following subdivisions can be noted:

Decatur limestone at Lady's Bluff, Tennessce.

Feet.
Linden formation________ _ . _ o~ — i 7~ =
Decatur limestone.

Yellow, argillaceous lmestone________________________________ . D

Massive, white magnesian limestone___________ . } 30

Argillaceons, grayish limestone weathering into shale -~ _ 11
Massive, maguesian limestone, grayish at top and yellowish toward

bottom__ = 1= - — 20)

Lobelville tormation - ) B —

Although the three localities mentioned above atford the best sec-
tions of the Decatur limestone known to us, still favorable exposures
for its study are found at numerous other places in Decatur and
Perry counties. Southward this. as well as the underlying Lobel-
ville formatton, is usually absent, the Chattanooga black shale or
Helderbergian strata resting upon the Bob formation.

The following composite section of the Ordovician-Devonian strata
of west Tennessee was prepared from a study of the numerous indi-
vidual scctions studied in this area.
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Composite scetion of Ordovician-Devowian rocks of west Tenuessce.

7
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Chattanooga blaek shate.
Black, fissile, carbonaceous shale, often with a band of phosphatic
material af the base and a layer of phosphate nodules at the top.

Hardin sandstone member.
~  Sandy shales and sandstones containing fish remains.

Canuden chert.
Qiliceous limestone weathering into beds of angular ¢hert fragments.
Fossils of Lower Oriskany age often extremely abundant.

g IL

=R =]=]-
g‘ o{OGIQ
a IR

Linden formation.

Aassive erinoidal limestone in lower half and blue shales and thin
limestones in upper par(. Camarocrinus saffordi is the most eonspie-
uous fossil of the lower limestone (Ross bed of Foerste). The upper

¢ shaly beds (Pyburn beds of Foerste) are crowded with fossils of New

Seotland age, Striatopora issa, Favosites conicus, Callopora perelegans,

l Eridotrypa corticosu, and  Lioclema celluloswie being particularly
abundant.

Decatur limestone. . .
AMassive, white, coarsely crystalline, crinoidal and magnesian lime
stone becoming yellow and slightly shaly at the top.

Lobelville formation.
Coral zone (45).

Yellow clays and thin elayey limestone erowded with corals.
Several species of Favosites, Heliolites, Thecia, Cystiphyllum,
Halysites, and Plasmopora are very abundant.

Bryozoan zone (317).

wWhite to blue shales holding a few eorals and many bryozoa in
the upper part; red to purple shales and argillaceous limestone
with the same fauna making np the lower division.

Silurian (Niagaran).
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7
% Columnar
5 = secti L
= ection Deseription. N
= SR .
o = ‘ (Lobelville).
e E
i Bob formation.
Conchidium zone (15).
Massive crinoidal to argillaceons limestone with few fossils, species
of Conchidium being most characteristic.
Dictyonella zone (307).

. Blue clay and shales erowded with brachiopods. Dictyonella gib-
bosa, Gypidula rocmeri, Merista tennesseensis, Uncinulus tennes-
seensis, and Wilsonia saffordi are among the more common or

L. | characteristic forms.

75

U'ncinulus zone (30%).
Gray massive limestone at top and red shaly strata in lower two
thirds. Large examples of Uneinulus stricklandi are numerons
and the most noticeable fossils.

- Beech River formation.
Eucalyptocrinus zone.
Fossiliferous, dark blue shales and thin cherty limestone, becom-
ing yellowish toward top.,  Euwecalyptoerinus milliganae and other
crinoids characteristic fossils.

Troostoerinug zone.
Blue shales with a bed of cothpact limestone 5 or more feet thick
at the base and a similar limestone band developed in the mid-
dle part. Troostocrinas reinwardti abundant and characteristie
of this division.

Silurian (Niagaran).

o6’ 67

Coccoerinns zone,
Bloe to white shales and shaly limestone readily disintegrating
into clay. Fosgcils abundant with Coccocrinus bacea as the diag-

nostie form.

bixon formation,
Red to purple shales and clayey limestones with occasional layers of
white argillaceous rock.  Fistulipora hemispherica the only abun-

dant fossil.

!

|

|
|
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ce—Continned.

Composite scetion of Ovdovician-Devonian rocks of west Tenne

#
£ Colmmnar
= = seetion o
e —‘_g Deseription.
51 2 (bixon).
A F
‘ ‘ ' Lego limestone,
1 Compact gray to white argillaceons and suberysialline limestone with
| ‘ few fossils.

Tr = Watdron shales,
- White indurated elay and argillaceous limestone, holding the typical

z v | Waldron fauna.

g

§ Laurel limestone.

,"':‘ Massive, pink to reddish purple argillaceons and crystalline lime-
< | stone.

a

=

B

= 287 |

Osgood limestone.

Thin bedded, reddish, argillaceous limestone eontaining Stephanocri-
qus 0$goodensis, Pisocrinus  gemmifornds, and typical Caryocrinus
ornatus.

¢« Clinton” formation.

White to light brown crystalline, fossiliferons limestones with greenish

brown chert.
Fernvale formation.

Bluish shales in upper half, coarse grained, cross bedded, light eolored
phosphatic limestone in lower. Rhynchotrema eapaz, Dinovthis sub-
quadrata, D. proavita, Strophomeha planodorsata, and  Rhondolrype
quadralu observed.

Arnheim (““Warren'") formation,

Coarsely crystalline phosphatie limestone weathering into abundant
chert. The lowest layer is of dark conglomeratic material, made
upof the casts of Cycloras and containing large and small fragments

= of the underlying Hermitage limestone.

Hermitage (‘‘Saltillo’) formation.

=T Blnish gray, compact argillaceous limestone alternating with blue
= — shales. Fossils few but Datmanella testudinaria var. fertilts, Leptobolus
———— lepis, Tremetis punetistriata, Schizocrania rudis, Whiteavesia Sp.,

Zygospira modestd, and Hindia sphaeroidalis are oecasionally seen.

Ordovician.

|
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NOTES ON DISTRIBUTION OF THE BROWNSPORT GROUP.

The general distribution of the various late Niagaran formations
in the valley of the Tennessee River has been noted briefly in the
preceding pages.  Leaving this area and proceeding toward the
Central Basin of Tennessee. the most eastern exposure of the Browns-
port, according to Foerste, is along the Nashville, Chattanooga, and
St. Louis Raihroad, at the bridge 1} miles west of Pegram, about 21
miles east of Dixon, Tennessee.  Here, following Foerste’s descrip-
tion and section, the base of the Brownsport is a very fossiliferous
clay. 8 feet in thickness, diveetly overlaid by Mesodevonie limestone.
The limestones underlying this clay bed are referred by IFoerste ¢
to the Dixon and Lego, the latter formation being made the equiva-
lent of the Louisville.  We can not agree with these determinations
and believe the sections presented below will prove at least that his
so-called basal beds of the Brownsport are the equivalent of the coral
beds of the Lobelville formation, while the argillaceous limestone
at the base of this section appears to belong to the lower part of the
sanie formation,

SNectiou at railvoud bridye, 13 wiiles west of Pegrawm, Teauessee.

Devonian, Feet.
Chattanooga black shale. Lower layers with rather numerous lingu-
loids - —
Hardin sandstone.  Rather massive, sandy shales with Cycloras
and linguleoids ____ o _____ 1-2
Mesodevonic limestone : ’
(b) Massive, arenaceons limestone with Teopidoleptus carinatus,
Aneyrocrines, ete. (Mlamilton) _________________________ 1-2
(¢) Coarsely (‘1’_\'.\'t-:llline. nuassive, crinoidal limestone with Poly-
pora slumardi, Cystodictya  gilbeeti, Nucleocrinus  vee-
wewillianus, ete. (Onondagay o ___ S

Silurian.
Lobelville formation.
Fossiliferous blue and yellow shales holding the following spe-
ciex: Culccola lenuesscensis, Fuvosites discus, F. farosus, F.
vewustus, Theeia wajor, T, winor, Heliolites inteestinetus, H.
subtutbulatus, 1. micropora?. Halysites calenulatus, Cladopora
veliculata, Atrypa reticularvis niagarensis, Npivifer fogyi, Un-
cinulus steicklaadi, Mervistine maria-rociieri, Wilsonia saffordi,
€ 1 S
Avgillaceous limestone with a few shale layers 304
Fossils few, but several corals of species oceurring in the
shale above were noted.
A very instruetive Niagaran scction is exposed in the quarry 3
miles west of Newsom, Tennessee, at the end of a short spur from the
Nashville. Chattanooga, and St. Lowis Railroad. At the time the

-section at this locality was made the quarry face was so steep that

@ Journal of Geology, X1, 1903, p. 577,
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it was almost impossible to collect from the various strata in place,
but enongh paleontologic evidence was secured to indicate the cor-
rectness of the correlations indicated.

Neetion at quarvry, 3 miles west of Newsom, Tennessee,

Feet
Devonian (Chattanooga) black shale____________________  ___________ —
Devonian limestone (Onondaga) o __________ G
Silurian.
Lobelville formation.
Yellow shales with the coral fauna of the Tobelville formation__ 3

Massive, argillaceous limestone in upper part and more crystal-
line toward bhottom. DProbably equivalent to lower part of
Lobelville formation._______________________________________ 15
Waldron shale,
Fossiliferous bhite shales and limestones holding the typieal Wal-
dron fauna.

(d) Blue limestone___________________________ 1
(¢) Blue shale. . ______ 1
(b) Massive limestone _____ 3
(a) Typical Waldron shales, dark blue in color and very
fossiliferous 4-5

Laurel limestone (to base of section).
Massive gray and pinkish crystalline limestone__—_____ —

Proceeding northeastward from the West Tennessee geanticline, no
strata older than the Mississippian are encountered unti! the Wells
Creek Basin, just southwest of Cumberland City on the Cumberland
River, is reached.  Here a local nplift exposes strata as old as earliest
Ordovician.  Foerste has studied this area and the following section
is compiled from his notes. In this the identification of the Dixon
and Brownsport limestones is of particular interest, and the general
section 1s apparently that prevailing in the Tennessee River Vallev.

Neetion at Wells C'reele Basin, Tennessee.

Feet.
Devonian black shale______________ o —
Helderbergian (Linden) limestone . ________________ S —
Brownsport limestone. - Astraospongia menisens found near base________ 170
Dixon formation. Dark, red brick ¢lay voek__________________________ e
* Glenkirk " limestone (Laurel, Waldron, and Lego combined) __________ —
Osgood limestone.  Red clayey shales and limestones _______________ ]
“ Clinton 7 limestone. Massive white limestone: cherty in npper part___ am

Ordovician (* Saltillo™) limestone____________ _____________________ —

In East Tennessee and in the Appalachian in general, Niagaran
strata proper are wanting, with the exception of several small areas
near Sneedville, Hancockk County, Tennessee. In his Geology of
Tennessce, Professor Safford described the occurrence of the Menisens
limestone, giving it the special name Sneedville limestone, in the

2 Journal of Geology, XI, 1903, p. GH0.
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Powell Mountain group of ridges in East Tennessee, and publishes
a section @ in which the Meniseus limestone is identified hetween the
Dyestone (Rockwood) group and the Black Shale.  /alysites catenu-
latus and other fossils were noted.  We have not visited this locality,
but specimens in the U. S, Nattonal Museum colleetions indicate the
probable equivalence of this limestone with the coral beds of the
Lobelville formation in West Tennessee. This identification is in
keeping with the facts concerning the wide extension of this coral
zone, but the section here nmust be restudied before a definite correla-
tion can be made. Professor Satford notes a locality 4 miles soath-
east of the salt works in Anderson Connty where a cherty bed in con-
tact with the black shale is well charged with corals. The fauna in
the U. S. National Museum collections noted from Sneedville are
Halysites catennlatus (large and small mesh), /7. near nerus, Faro-
sites favosus, F. venustus, Heliolites cfv. wicropora, and several spe-
cies of large Orthocerata.

[n southern Indiana and northern Kentncky the strata of Silurian
age between the Waldvon shale and the overlving Devonian rocks have
heen designated the Louisville Imestone by Foerste. The publica-
tions of Iall. Nettelvoth, Lyon. Davis, and others have made known
a large fauna from these strata. but, to the best of our knowledge, no
detailed acconut of their stratigraphy has ever been printed.  Such
an account can not now be furnished. but enough is known to indicate
that the Niagaran limestone in the immediate vicinity of Louisville,
Kentucky, have representatives of the Coral and possibly the Con-
chidium heds of West Tennessee.  The uppermost 8 feet of the Louis-
ville Silurian section arve of argillaceous cherty limestone, holding
great nnmbers of the corals listed on page 437, Beneath these lavers
are about 30 feet of strata similar lithologieally but containing fewer
corals.  The next lower rocks ave expozed along Bear Grass Creek,
where the strata are seen to be blue in color and cherty.  Ilere fossils
ave scarcer, but the prevailing forms are pentameroid hrachiopods.
The Louisville lmestone. therefore, in the immediate vicinity of
TLouisville is apparently equivalent to our Lobelville formation and
not to the entire post-Dixon Niagaran formations of West Tennessee.

¢ Geology of Tennessee, 1864, p. 294,



